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| The appropriate use of Wood transfusions ; 
remains variable among health-care i 
institutions and patient populations. \ j 
Transfusion practices are discussed in 
this article in relation to medical practice 
guidelines arid utilization review. Specific 
transfusion practices in the settings of 

: intensive care, orthopedic surgery, and 
open heart surgery are reviewed. A new, • 
promising approach to improving ! 
tension o^^ 

tnarisJ^ ■ 
^{they ifw^iate po|^-care testing that 

4?|>r;tr^ 

presented fo^caidiac surgical adults 
* ' (KEYWORBS^^ prwices/^ 

Medical practice guidelines are being pro- 
moted as a means to improve, medical care. 1 
Guidelines for transfusion practices can con- 
tribute to improved care only, if they change 
physician transfusion behavior. However, 
guidelines are unlikely to change behavior 
unless there are incentives for physicians to 
do so. 2 In the absence of incentives, there is 
widespread skepticism about the value of 
guidelines or recommendations from consen- 
sus conferences. One promising approach is 
to guide the decision-making process by 



coupling the use 'of algorithms for the trans- 
fusion of blood and blood components with 
readily-available clinical information ob- 
tained from point-of-eare testing, rather than 
laboratory-based assays. An overview of cur- 
rent transfusion pr:u:tices and their relation to 
guidelines and the process of utilization re- 
view is presented. 

□ Guidelines and Utilization 
Review: Are They Effective? 

A recent review concluded that transfusion 
audits can improve transfusion practices it 
they are performed in a timely manner and 
are combined with education of the individ- 
ual ordering physician. v Plasma and platelet 
products are particularly amenable to this ap- 
proach. Two studies using concurrent educa- 
tion or consultation reduced plasma usage by 
46% and 77%, respectively. 1 ^ In another 
study, using a retrospective audit, inappropri- 
ate plasma use was reduced from 53% to 22% 
of units transfused. 6 Similarly, use of platelet 
transfusions were reduced by 56% and 14% 
in two studies that used consultation 7 and au- 
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dit, H respectively. Another study followed all 
requests for transfusions with a nonrequested 
consultation. The authors report a reduction 
in transfusion of platelets by 44%, and 
plasma and cryoprecipitate by 57%, but a re- 
duction in erythrocytes of only 19% during a 
4-year period. 9 Other saidies cast doubt on 
whether utilization review is really an effec- 
tive process. Hoeltge et al. 10 used a combina- 
tion of indicators to evaluate transfusions on 
medical and surgical services, and concluded 
that only 4% of transfusions were unjustified. 
Renner and colleagues 1 * found the percent- 
age of unjustified transfusions to be 1.4% be- 
fore and 0% after an educational interven- 
tion. The percentages of transfusions diat 
failed initial screening were also extraordi- 
narily low: only 0.5% and 3.2%, respectively, 
before and after the intervention. At our own 
institution in 1994. in which 23.002 erythro- 
cyte units were transfused, 48 transfusion 
events underwent peer review by the transfu- 
sion committee and only 2 cases (or a rate of 
1 in 10,000) were thought to l>e unjustified. 

These extraordinarily low rates of "inap- 
propriate" transfusions may be a conse- 
quence of several factors. First, erythnxyte 
transfusion audits in cireii instances of hemor- 
rhage are difficult, if not impossible. It) evalu- 
ate. These settings would include the emer- 
gency room/trauma unit, the operating 
rooms, and the intensive care units. l ; or this 
reason, our institutional process of utilization 
review excludes transfusions administered 
intrao|X.Titively. Vet. studies of traasfusion 
practices in orthopaedic surgery indicate that 
at least 25% of erythrocyte transfusions in this 
setting can be, in retrospect, identified to Ixr 
inappropriate. 12 Second, the clinical indica- 
tors that define "appropriate" transfusion 
practice may Ix: too generous. In the study- 
that concluded that 96% of transfusions were 
"appropriate," a posttransfusion hemoglobin 
level of 11 gm% was used as a threshold to 
distinguish "appropriate" from "inappropri- 
ate." 10 Third, the medical chart audit has sub- 
stantial limitations. Clearly documented infor- 
mation as to why the transfusion was 
administered is commonly unobtainable. We 
found that in orthopaedic surgical patients, 
only 68% of postoperative transfusion events 
on the day of surgery had chart documenta- 
tion of blood loss and/or change in vital 
signs, 13 laboratory hematocrit levels of 33.5% 



± 0.9% before transfusion, and 31.3 ± 0.5% 
after transfusion. In addition, die rationale for 
transfusion was recorded in only 16% of day- 
of-surgery transfusions and in only 27% of 
transfusions administered on postoperative 
days. At our own institution, 9 of 48 cases re- 
viewed by the transfusion committee 
throughout 12 months were thought to have 
inadequate documentation for the reason for 
traasfusion. 

With these limitations, % one alternative 
approach to retrospective chart audit for 
utilization review is the prospective use of 
transfusion algorithms, in which the deci- 
sion process is coupled with information 
that serves as clinical indicators for transfu- 
sion. These algorithms could potentially 
have significant impact in the intensive care 
units and in the surgical setting. Therefore, 
current transfusion practices in these set- 
tings are reviewed. 



□ Transfusion Practices in the 
Intensive Care Setting 

A recent study of transfusion practices in the 
intensive care unit was performed in t.H75 
consecutive patients admitted to o Canadian 
tertiary-level intensive care units. 1 * Overall, 
2S"».of the patients received erythrocyte 
transfusions. I lowever. the number of trans- 
fusions per patient -clay ranged from 0.82 to 
1.08 among institutions, with a mean of 0.9S 
units/patient per day. The authors found the 
institutional effect on this variability to re- 
main significant even after adjusting for age 
and APACMIM-I score. They, found that die 
most frequent reasons for administering ery- 
throcyte were acute bleeding (35%) and the 
augmentation of oxygen delivery (25%). This 
latter observation may explain why, in a re- 
cent study. 3 altering physicians' transfusion 
trigger based on hemoglobin levels did not 
affect the transfusion outcomes in an inten- 
sive care setting. In this study, transfusion 
guidelines based on hemoglobin levels (as 
low as 7.0 gm% for asymptomatic patients) 
could successfully alter bhxxl ordering prac- 
tices, but they were not able to reduce over- 
all blood use. 15 The mean hemoglobin level 
at transfusion was decreased from 8.5 gm% 
to 8.1 gm%, but the proportion of patients 
transfused and the number of units trans- 
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fused (per patient, or patient-day) did not 
change. As rioted in another study, 1 * 4 patients 
are more likely to receive blood transfusions 
that are triggered because of hemorrhage, is- 
chemia, or issues related to oxygen deliver) 7 . 

In a recent study of critically ill patients 
with sepsis, a set of physiologic goals to op- 
timize oxygen delivery <>600 rnL/min/m 2 ). 
was evaluated in a series of interventions, in- 
cluding fluid boluses, administration of 
blood products, and die use of inotropes* 
Whereas the intervention group had the 
same complications, number of days on ven- 
tilator and in intensive care, and hospital, 
charges compared with a standard therapy 
group (oxygen delivery goal of 450-550 
mL'min/nr").' the patients who did achieve 
oxygen delivery in excess of 600 mL/mja nr 
( in botlv groups) had significantly less mor- 
tality (14%) compared with patients who 
could not maintain this high level of oxygen 
delivery (mortality of 56%). This study illus- 
trates the paradigm thai interventions, in- 
cluding blood products, that are keyed to 
patient -specific physiologic clinical indica- 
tors can result in Ix-rter clinical outcomes: 1 **. 



□Transfusion Practices in 
Orthopaedic Surgery 

Estimates of total hip replacements ( 135.000), 
total knee replacements/! 10,000). and hemi- 
arthroplasties of the hip (77,000) suggest that 
5% of all erythrocyte units transfused in the 
United States in L9H7 went to patients under- 
going joint, replacement (ORG 209) 
surgery. ** v > An analysis of blocxl traasfusions 
among 6 ? 472 patients in 151 hospitals who 
underwent joint replacement surgery in 1986 
(a year in which only 1.5%! of erythrocyte 
transfused were autologous) was per- 
formed. 17 In this study, it was found that 46% 
and 68% of patients who underwent knee 
and hip replacement, respectively, received 
blood transfusions. *Tlie authors observed an 
influence of gender on transfusion outcomes. 
Male and female patients undergoing primary- 
hip replacement were transfused in 60% and 
, 73%, .respectively, of cases; in primary knee 
replacement, males and females were trans- 
fused in 36% and 50% of cases. , 
The influence of gender on transfusion 
' outcomes was noticed previously. Friedman 



and co-workers^ found that women and 
men were discharged" from surgical services 
with similar hematocrit levels, despite lower 
admission hematocrit levels in women; this 
was a result of increased bkxxl transfusions 
ro female surgical patients relative to their 
male counterparts. This phenomenon was 
studied further in a single institution study of 
525 elective orthopaedic surgical patients, 1 - 
in which female patients were found to I* 
overtransfused when compared with male 
patients. Clinical indicators that ranged from 
"generous" to "strict" for transfusion inappro- 
priateness were analyzed (Table 1). The ex- 
cessive transfusion rates were seen especially 
in the 70% of patients who had predonated 
autologous blood: 50% of these autologous 
bkxxl donors were transfused in excess of 
needs, according to an 'intermediate"" clinical 
indicator, compared with 24% of patients 
who had noi predonated autologous blotxJ. 

The discharge hematocrit levels for or- 
thopaedic patients al our institution during 
this era ranged from 30.8% lo 33-7%,- r further 
underscoring the likelihood that perisurgical 
anemia was. being treated loo aggressively 
wilh blood imnslusion therapy. A multiccnter 
study at six hospitals also found similarly 
higfi discharge hemoglobin levels, ranging 
from 10.7 gm% to ll.O gm% for patients un- 
dergoing joint replacement surgery.-*-' There- 
fore, whereas autologous blood donation 
practices substantially reduced the likelihood 
of receiving allogeneic blood during the lat- 
ter 1980s from tl% to as low as 18% of or- 
thopaedic patients.-* on the basis of the . 
above ; studies, a considerable percentage of 
elective surgical patients received blood 
transfusions in excess, of their needs.- 1 ^ 
Some of these patients could Ix? identified to 
Ixi at risk tor transfusion because of preexist- 
ing anemia. In one study * 34 (21%) of 162 
consecutively evaluated orthopaedic patients 
had preoperative hematocrit levels of less 
than 39%, Therefore, patient-specific factors 
can be identified as predeterminants of the 
need for transfusion. 

In addition to patient-specific factors, 
however institutional-dependent factors may 
be responsible for transfusion outcomes. In 
one report of transfusion outcomes in pa- 
tients who did not predonate autologous 
blood, the erythrocyte units u^nsfused for 
initial total hip replacement surgery was 1.7 
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.^vlABLE l " Blood Transfusions ih'C6mplex*Orthbpa^ r ; - *' 

Clinical Indicator 



Percent of Patients Transfused 
in Excess of Blood Needs 



"Generous" (O.K. rf erythrocyte losses £ 10% of baseline) 






Men 


13 


<0.001 


Women 


25 


"Intermediate" (O.K. if erythrocyte losses > 20% of baseline) 






Men 


33 


<0.001 


Women 


49 


"Strict" (O.K. if erythrocyte losses > 30% of baseline) 






Men 


52 


<0.001 


Women 


66 



'Hip revision, bifateral knee, and bilateral hip procedures. 

Adapted, with permission, "rem Goodnough LT. et al. Transfusion 1992:32:64. 



± 2.9-': yet another institution from the same 
time period reported 2.3 ± 1.5 units for the 
same procedure.- More recently. $H2 
Medicare patients at 5 hospitals in Massachu- 
setts who underwent orthopaedic surgery 
were audired for transfusion outcomes.-" The 
authors found substantial variability in the 
availability of autologous blood, either as 
predeposit (range ^S-H«S%) or as intraoper- 
ative salvage (range 0-75%). They con- 
cluded that blood transfusions were avoid- 
able in 37% of autologous transfusion 
episodes and in 10% of allogeneic transfu- 
sion episodes. They also found that the 
mean transfusion hematocrit levels were 
significantly higher for autologous units 
compared with allogeneic units: 2S. t% ver- 
sus 25.7%, respectively. 

In summary, there is much evidence to 
suggest thai transfusion practices in or- 
thopaedic surgery remain in evolution. De- 
spite diminished use of allogeneic blood in 
this setting, there is need for a more stan- 
dardized approach to the application of vari- 
ous technologies used in autologous blood 
procurement, as well xs a more standardized 
approach to transfusion practices. 



□Transfusion Practices in 
Cardiac Surgery 

The evolution of cardiac surgery has been 
accompanied by blood conservation inter- 
ventions that combined blood salvage tech- 
niques 28 along with acceptance of postoper- 



ative normovolemic anemia. This resulted in 
a single institution report of allogeneic ery- 
throcyte transfusions in as few as 10% of pa- 
tients undergoing elective coronary artery 
. bypass graft (CABG) surgery.- } However, in 
a later study from the same institution, re- 
searchers reported allogeneic blood transfu- 
sions in' tO/Voof patients, largely as a result of 
changing patient demographics such as in- 
creasing age and redoes.* 1 Considerable 
variation in transfusion practice among insti- 
tutions was identified. A mullicenter audit of 
IM institutions demonstrated a wide range in 
allogeneic erythrocyte transfusion require- 
ments lor patients undergoing simple, first- 
time .GANG surgery.*' This variability was 
confirmed in two subsequent studies.-* 2 -*-* 
Follow-up studies of transfusion outcomes in 
cardiac surgical patients indicate that a sub- 
stantial numlxfr of blood components in pa- 
tients are transfused inappropriately.** 

Issues of blood safety in transfusion 
medicine renewed interest in blood' conser- 
vation and alternatives to blood transfu- 
sion.-* Practice guidelines were summarized 
by the National Institutes of Health, consen- 
sus conferences on perioperative transfusion 
of erythrocytes. 36 Yet, as these guidelines 
have suggested hemoglobin thresholds as 
low as 70 g/'L for transfusion in surgical pa- 
tients, concern was raised over whether the 
pendulum has swung too far.3? Hematocrit 
levels of 18% were described to be as well 
tolerated by patients as levels of 27% during 
cardiac bypass.** Yet, patients were report- 
edly at risk for perioperative ischemic injury 
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in the setting of postoperative henruxlilution^ 
to hematocrit levels that range from 21% to 
24%. with a delay in myocardial metabolic 
recovery.* 9 Hemoglobin levels were sug- 
gested as clinical indicators for transfusion in 
patients undergoing a coronary bypass 40 : 

1. Hemoglobin of 60 g/L for well-compen- 
sated chronically anemic patients; healthy 
(ASA Class I and some Class II) patients 
undergoing intentional hemodilutioh; and 
patients' undergoing hypothermic car- 
diopulmonary bypass. 

L Hemoglobin of 80 g/L for most postop- 
erative bypass patients except those with 
left ventricular hypertrophy, incomplete 
coronary revascularization, low cardiac- 
output, poorly controlled tachycardia, or 
sustained fever. 

3. Hemoglobin of 100 g/L for patients un- 
likely to increase cardiac output, patients 
with symptomatic cerebrovascular dis- 
ease, and elderly (age > 6S) patients. 

Others emphasize that it is unlikely that- 
any hemoglobin level can be universally ap- 
plk able. 11 More physiologic indicators of the 
adequacy of oxygen delivery were prtV 
pjxsed.i" The routine* placement of a rher- 
modilution pulmonary artery carheier in pa- 
tients undergoing CAIMi surgery enables 
regular assessment of mixed venous oxygen 
saturation (SV<>»). along with henxxlynamic 
variables such as cardiac index, heart rate, 
and blood pressure. Mixed venous oxygen 
saturation is an indicator of the relative bal- 
ance ix'tvveen the total luxly oxygen supply 
and demand. As a sensitive but nonspecific 
indicator, SVO, represents a weighted bal- 
ance from all perfused vascular beds. When 
arterial oxygen saturation is adequate (> 
0.90%). the SVOj inversely reflects the oxy- 
"gen supply^-demand balance. Mixed venous 
oxygen saturation provides continuous quan- 
tification of global oxygen extraction, in 
which a mixed venous oxygen tension 
greater than 40 mmHg (SV0 2 approximately 
75%) is believed to indicate adequate tissue 
oxygenation in most clinical states, and' 
mixed venous oxygen tension less than 20 
torr (SV0 2 approximately 30%) suggests in- 
adequate tissue oxygenation. 42 The under- 
standing that hemoglobin is a poor clinical 
indicator of erythrocyte mass and tissue oxy- 
gen delivery 4 * focused attention on the im- 



portance of more physiologic indicators for 
blood transfusion in this setting. 

Therefore, in addition to clinical indicators 
for erythrocyte transfusion (tachycardia, hy- 
potension, oliguria, etc), physiologic indica- 
tors that indicate clinically significant impair- 
ment in the balance of oxygen supply and 
demand are also important. When the hemo- 
globin level falls below "acceptable^ values, 
these physiologic indicators indicate a poten- 
tial benefit from transfusion. However, the 
precise "acceptable" hemoglobin concentra- 
tion range is unknown. The National InstK 
tutes of Health consensus conference con- 
cluded that most patients with hemoglobin 
levels greater than 100 g/L. do not require 
blood.- whereas most patients with hemoglo- 
bin levels less than 70 g/L benefit from 
blocxl.* 1 However, silent perioperative is- 
chemia was identified as a significant clinical 
problem in noncardiac 1 *' as well as cardiac* 
surgical patients, emphasizing that the heart 
is an organ at risk with regaal to tissue oxy- 
genation. In a recent case report, researchers 
illustrated that in a surgical patient whose 
hematmrit level was 27%, .silent myixardial 
ischemia was corrected with the transfusion > 
of two erythrocyte units. *> Nelson el al. r re- 
ported that in high-risk- vascular surgery pa- 
tients, a mean hematocrit level of less than 
28° o on the first postoperative day was asso- 
ciated with myocardial ischemia in 10 of 1 5 
patients and a morbid cardiac event in ft of 
these patients. Therefore, hemoglobin levels 
from 70 g/L to MX) g/L, a range in which 
physiologic .indicators may identify patients 
who can benefit (or not Ixmefit) from blood, 
need to Ixr the most closely semtinized. 

In previous studies, researchers found 
that although the erythrocyte needs of these 
patients are substantial, a combination/of 
conservative transfusion practice and blood 
conservation that could provide the equiva- 
lent of four blood units might avoid allo- 
geneic blood exposure in as many as 75% of 
1 patients undergoing CABG surgery.-* 8 Be- 
cause 80% of erythrocyte transfusions are re- 
ceived on the postoperative day and 90% by 
the end of postoperative day 1, the effective- 
ness of interventions focused on these 2 
days would be effective. Patients were found 
to be transfused in excess of their needs if 
decisions to transfuse are made on a clinical 
indicator, such as estimated blood loss, that 
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is poorly quantifiable. 48 Transfusion algo- 
rithms, therefore, may l>e especially useful if 
they incorporate point-of-care information 
that is both physiologic and patient-specific 
for transfusion decisions. 



□Transfusion Algorithms 

Although the discharge hematocrit level is 
useful in a retrospective understanding of 
transfusion outcomes,- 1 transfusion guide- 
lines using concurrent clinical indicators are 
necessary if physician transfusion behavior is 
to be altered. We conducted studies to evalu- 
ate the impact of point-of-care testing, in 
which iniraoperative assays (on-site evalua- 
tion of whole blood prothrombin time, acti- 
vated partial thromboplastin time, and 
platelet count, with results available within + 
minutes) were linked with a transfusion algo- 
rithm ( Figure I ) for plasma and platelet trans- 
fusions in cardiac surgical patients. 

This algorithm approach reduced blood 
component transfusions lor the algorithm- 
treated patients group, compared with pa- 
tients treated with standard practice using 
laboratory-based testing. Sixty-six patients 
with a diagnosis of microvascular bleeding 




FFP: TWo unit* of single donor piasroa 

PLT: One single donor phoresis unit or six random pooled piaidets 



were randomized, to either standard therapy 
(n = 36), in which blood products were 
transfused at the discretion of the physician 
according to any laboratory-based test re- 
sults requested; or to an algorithm group (n 
- 30\ in which on-site platelet count, pro- 
thrombin time, and activated partial throm- 
boplastin time results were available within 
4 minutes. Platelet and plasma therapy were 
given according to an algorithm, according 
to on-site results. 

The three decision pathways of this algo- 
rithm were based initially on platelet count 
measurements, followed by branch path- 
ways determined by prothrombin time and 
activated partial throml^oplastin time results. 
Both intraoperative and initial postoperative 
chest tube drainage were less in the algorithm 
group, indicating that hemostatic therapy was 
more successful in treating microvascular 
bleeding in the algorithm group. Point-of-care 
resting and patient-specific (i.e., targeted to 
each patients laboratory test results) blood 
comjxmcnt therapy may have better distin- 
guished hemostatic versus surgical bleeding 
for the surgical team at the close ol the proce- 
dure, as suggested by the fact that only one 
patient in the algorithm group required later 
surgical reexploration. compared with live pa- 



Figure 1 An algorithm approach for 
hemostatic therapy in cardiac pa- 
tients determined to have microvas- 
cular bleeding after heparin neutral- 
ization. Platelets = platelet transfusion 
(6 units of random-donor or apheresis 
unit equivalent); PIT RX = platelet 
therapy (platelet transfusion and/or 
desmopressin acetate therapy at 
physicians discretion); FFP = plasma 
therapy (2 units of fresh-frozen 
plasma); {+] MVS = continued mi- 
crovascular bleeding; PTAPTT = 
whole blood prothrombin time and ac- 
tivated partial thromboplastin time 
control values (values/mean values 
from a normal reference popula- 
tion); PLT count = platelet count (x 
KP/mrn 3 ). Reprinted with permis- 
sion from Despotis GJ, Grishaber 
JE, Goodnough IT. The effect of an 
inoperative treatment algorithm or 
physician transfusion behavior in 
cardiac surgery. Transfusion 1994; 
$4290-296. 
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tients in the standard group. Eight (25%) of 36 
standard therapy patients received different 
blood component therapy from what would 
have been designated by our algorithm The 
more effective therapy in the algorithm group 
was reflected in the lower erythrocyte transfu- 
sion needs in the algorithm group compared 
with the standard therapy group (5.9 ± 3-8 
versus 9.8 ± 8.4 units, respectively). The im- 
proved patient care along with reduced blood 
transfusions resulted in substantial economic 
savings. Thus approach was described as a 
-powerful engine of change.*" 51 

Decisions to transfuse the surgical patient 
should acknowledge that patients are hetero- 
geneous for risks related to anemia. One 
prospective approach to risk stratification for 
cardiac surgical patients has been published 
recently,*' in which clinical variables deter- 
mine whether a patient is considered as a 
"standard^ or 'increased'' risk for cardiac 
surgery'. Although complications related to 
anemia represent only one aspect of morbid- 
ity/mortality in this setting, the physiologic 
changes known to accompany acute anemia.* 
and the potential for myocardial tissue injury/* 
suggest that risk stratification lor erythnxyte 
transfusion decisions would lx* prudent. A re- 
cent analysis of more than 2.00<) cardiac by- 
pass patients led to a model thai calculated a 
transfusion risk .score, which was then vali- 



Blood loss >250 ml/nr . 
Yes 



Hourly Hcl 



i 



No 



Aulotransfusion of 
chest tube output 



Qonsidef RBC Rx 



Hct < threshold 



dated prospectively in more than 400 addi- 
tional patients.^ Now that cardiac surgery pa- 
tients can be prospectively stratified not only 
for surgical risk but also for traasfusion likeli- 
hood, the role of algorithms may be especially 
productive in the standardizauon of blood 
traaslusion and bkxxl conservation practices. 

An algorithm that incorporates the balance 
between oxygen delivery and oxygen con- 
sumption as reflected by changes in SVCX 
within a range of hematocrit level, may be ef- 
fective as a clinical indicator for erythnxyte 
therapy. Such an approach is illustrated in Fig- 
ure 2> With the recognition that traasfusion 
support is dependent on both rate of blood loss 
and hemoglobin level die decision to transtuse 
each unit of erythrocyte could Ik* based on he- 
moglobin level, the quantity (rate) of bkxxl 
last, and hemcxJynamic parameters. Each pa- 
tient would achieve adequate pulmonary capil- 
lary wedge pressures filling pressures with 
Lr> ; .stall<)id / c<>lk)id tlxrapy More entering a 
transfusion algorithm. Controlled clinical trials 
comparing tills approach to uirrent, unmoni- 
tonxl traasfusion practices are needed. 

If transfusion outcomes can Ik predicted 
from patient-related factors, then blood trans- 
fusion and bloixi conservation algorithms can 
tx: used to minimize the variability of transfu- 
sion outcomes related to institutional (proce- 
dural) and physician (transfusion practices) 
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Figure 2. An algorithm approach 
for erythrocyte transfusion in car- 
diac surgical patients postopera- 
tively. After establishing that the 
patient's volume status is ade- 
quate, decisions to transfuse 
would be based on hemoglobin/ 
hematocrit level, rate of blood 
loss, and hemodynamic parame- 
ters. Thresholds for transfusion 
would differ for patients deter- 
mined to be at low 0 risk and "high- 
risk for nonsurgical complications. 
Mixed venous oxygen percent sat- 
uration (SVOs) could serve as a 
physiologic indicator of the bal- 
ance between oxygen supply and 
demand for transfusion decision- 
making. Reprinted with permis- 
sion from Goodnough IT, Despo- 
tis GJ, Hogue CW t Ferguson TB. 
On the need for improved transfu- 
sion indicators in cardiac surgery. 
Ann Thoracic Surg 1996:6127-32. 



orrthm approach 
insfusion in car- 
ients postopera- 
Wishing that the 
status is ade- 
s to transfuse 
on hemoglobin/ 
rate of blood 
tynamic parame- 
ter transfusion 
patients deter- 
w" risk and "high* 
a/ complications, 
ygen percent sat- 
vutd serve as a 
:ator of the baf- 
-ygen supply and 
sfusion decision- 
ed with permis- 
tough LT. Despo- 
W. Ferguson IB. 
improved transfu- 
1 cardiac surgery. 
y 1996:6127^2. 



Sent By: BMA Inc.; 



Zlinical Issues 

Lin 400 addi- 
ct surgery pa- 
fied not only 
sfusion likeli- 
be especially 
on of Wood 
ion practices, 
s the balance 
oxygen con- 
ges in SVO? 
d, may be ef- 
•r erythrocyte 
strated in Fig- 
it transfusion 
•of blood loss 
>n to transfuse 

hased on he- 
ite) of blcxxi 
ers. Each pa- 
monary capil- 
essures with 
e entering a 

clinked trials 
oait t unmoni- 
•ded. 

Ix* predicted 
\ blotxl trans- 
Igoriihniscan 
ity of trmsfu- 
tional (proce- 
i>n practices) 



819 770 5586; 



Jul-12- 



6:52; 



Page 9/10 



Vol. 7, No. 2 May 1996 



TRANSFUSION PRACTICES ■ 219 



factors. Such algorithms could take into ac- 
count patient heterogeneity by using the Hig- 
gins et al. s2 and McGovern et alA* stratification 
of ".standard" and "increased" risk patients. 
Blcxxi transfusions and blood conservation 
strategies could be administered according to 
algorithms incorporated into the daily practice 
of coronary revascl]la^izatk)n. !i, Such an ap- 
proach can then enable physicians to analyze 
transfusion outcotiK's, and die relation of these 
outcomes, to transfusion Triggers, autologous 
blood procurement, pharmacokjgic interven- 
tions, and even emerging bltxxl substitutes. The 
knowledge that we learn from the standardiza- 
tion of these practices, and file comparison of 
transfusion outcomes tawcen different instiru- 
tions or different therapeutic approaches, 
would form an important daialra.se that could 
.serv e as a reference lor the continuous im- 
provement of care in the surgical setting.* 1 
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